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U.D.0. No, 621.316,543.2 1 621,389
R.A.EB. Technical Note No. Inst, 960
Pebruary, 1946.
)/ ROUCH
Ack~way Electronio Switoh
) SR
R.H. James

and
J. H, Mitchell
R.AZ, Ref, Inst, 4208

SUMMARY
This not,e gives details of a & way eloctronio switeh designed -
for use with strain gauge brid,ge networks,

4 signals fed into the switch are presented, amplified, at the
output, 500 times.per seoond each, in recurring sucocession.

A gain oontrol for each chmmel is provided, meximum smplifica-
tion in each case being 1000,  The ‘cutput mey be applied to the Y
.plates of a CET. It then appears as 4 spots, if there is no 'time
base!, with a vertical displacement between them iu.dx may Do set as
d.anizvd Wwe 'Y nhirt' controls,

¥

Introduotien

Although the problem of electronic switahing for strein l:qo
work and kindred spplications has been under investigation for scme time,
good switches are rare and very few electromio switches nn available
onuqo.u,y in this oountry before the war. X

. s

It was therefore fo\ummmnmnm
following requiremsntas-
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2 Dosign Details

2,1 The Cirouit Employed - (Refer to Disgram No.10643). The aystem
emplays Besdcally, two -vibntor-, ane locked to and running at half the
speed of the other, to oarry out the switching of six amplifying valves.

The ocutput of the faster multi-vibrator is applied to the supressor grids
of four input amplifying valves A, B, C and D, the multi-vibrator signel
gxtbomwn).mcboixumoa-zmumt ofphauwiththnttosuﬁ

The input signals sre passed through gain controls and thence to
the oontrol grids of the valves, 4, B, C and D. The snodes of valves
A snd B are commcmed and also those of valves C and . The commaned
output from vealves A and B is passed to the oontrol grid of a fifth
valve E and that from valves C and D is passed to oontrol grid of a
sixth valve F.

The output from the alowsr multi-vibrator is fed to the suppressors
of valves E ahd F, whose anodes are commoned, In this snode circuit will
sppéar the signals from A, B, C and D, in tum.

A oertain amount of amplification is provided in the sritch, the
remaindsr being made up by a finel amplifying stage, whioh slso drope
the mean D.C. loevel at its anode to carth potential, since its anode is.
conneoted through the load to a positive potential, and its ocathode to
& negative voltage with respect to earth.

Buppose now that the output {s spplied to the "Y" plates of a
Cathode Rey Tube, to the "X" plates of which a sweep voltue is applied.
Four lines will appear, ecach line corresponding to ome of the m&dm
cirouits, and the bias settings will give a X" shift for each
pormitting movement in their relative positians, the gain settings con-
trolling the smplitude of the signals appearirg on these lines. ' It has
been mentioned that the gain of each of the four channels to be ewitched
is oontrolled at the imput. The vertiosl position of the spot on the
cathode rey tube for each of the four signal inputs is omtrolled by a

» spplied to each of the vealves 4, B, C and By

MMmi.o.hwda- o one traoce,
. toa ible
M Mchu
in ssplitude, .

D = As indicated o-u'].ior,
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stabilisation ie also being evolved which it is hopsd will be good to
one part in 1000,

3 Applioation

When thie switch.ie used with strain gaugee and eimilar
appliances, no time base is applied to the "X" platee, but the epot
movements in the "Y" direotion are photographed on-a film moving in the
"X" direotion., A typiocal example of the traoce obtained is shown in
Flate 11 Pig.h. ) -

Por all applioationa so far, the highoet freguency to be rvcord-
ed is sbout a hundred cycles, and the existing speeds of the multi-
vibrators of 1000 and 500 oycles/eso, are adequate, each of four seignals
being preeented 500 timee a scoond,

It may, howevcr, bo nec ary substantially to increoasc th
switching frequencles at a later stage, and proliminary oxperimental wor
has shown that thie is poseible and ewitching froquonciee up to 90 ko
are attsinable, Por non-recurring phenomena, the switching frequenciee
must be high in ocamparieon with the frequenciee in the phenomena under
examination, whils for roocwrrent phonomena, much higher fruquenocies 't;.han
the switohing freqioncios oen bo dieplayed and a contimious "ploture ie
presonted on the O,R, Tubo whon a 'time beso' eynchroniecd to tho eignal
frequency ie eppliod to the "X" pletos, Pirat roporte on the use of thi
oquipment in eiroraft etruotural investigations are very enoouraging.

L Conclusion
A oontinuation of this developmont is the incorporation of the

switch into a C,R. Tubo assombly, Th is now boing undertakon, and

will bo roported on in oours
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